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Mission Mission Description Orbit Instruments 

HyspIRI Land surface composition for 
agriculture and mineral 
characterization; vegetation 
types for ecosystem health 

LEO, SSO Hyperspectral 
spectrometer 
TIR multispectral 
scanner 

ASCENDS Day/night, all-latitude, all-
season CO2 column integrals for 
climate emissions 

LEO, SSO Multifrequency laser 

SWOT Ocean, lake, and river water 
levels for ocean and inland 
water dynamics 

LEO Ka-band wide swath 
radar 
C-band radar 

 GEO-CAPE Atmospheric gas columns for air 
quality forecasts; ocean color 
for coastal ecosystem health 
and climate emissions 

GEO High and low spatial 
resolution 
hyperspectral 
imagers 

ACE Aerosol and cloud profiles for 
climate and water cycle; ocean 
color for open ocean 
biogeochemistry 

LEO, SSO Backscatter lidar 
Multiangle 
polarimeter 
Doppler radar 
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  Advance the science maturity and overall mission development  
  Build on the results of the 2006-2007 mission studies 
❑  Define/refine scientific requirements 
❑  Develop mission/instrument requirements 
❑  Conceptualize mission/instruments 
❑  Mature mission-enabling technologies, assess, and downselect 
❑  Support cross and common mission activities 
❑  Develop partnering opportunities and conduct joint studies 

  Conduct the studies in an integrated fashion, led by the 
Program Scientist and Program Executive and coordinating 
across multiple levels within the Earth Science Community 



4 

  For each of the Tier 2 missions: 
❑  Quantitative assessment of the readiness to proceed to 

Formulation (Phase A) 
♦  Draft level 1 science requirements, baseline mission concept, draft 

formulation authorization document, partnership evaluations, technology 
readiness level assessments 

❑  Mission maturation plan for FY10 and beyond, through launch 
and ops 
♦  Life Cycle Cost, independent cost and schedule estimates 
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✦  Tier 2 studies are directed by the ESD and supported by the Earth 
Systematic Missions (ESM) Program Office at GSFC 

✦  All mission development have a study management team, led from HQ 
ESD by the HQ Program Scientist and Program Executive, and including 
representatives from ESTO, data systems, applied sciences, and the 
ESM program office 
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✦  Actively engaging the broad science and research communities to help 
definitize the objectives of the Tier 2 Decadal Survey mission concepts 
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  Assigned budget 
  Tier 2 missions (total): $2.3M in FY08, 

$10.6M in FY09 
  FY08 and preliminary FY09 funding 

allocations and Center distribution 
based on input from mission Program 
Scientists 

  FY09 CR1 funds Tier 2 at $4.4M 
  Funding levels for FY10 and beyond 

will be determined as part of the 
budget process, informed by the 
progress and outcome of these many 
studies 

Note. FY09 allocations are preliminary and will be 
revised as study plans mature. 
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  Instrument Incubator Program (IIP) 
  IIP Award Announcement April 2, 2008 
  10 of 21 awards 

  Advanced Component Technologies (ACT) 
  ACT Award Announcement November 18, 2008 
  11 of 16 awards 

  Advanced Information Systems Technology (AIST) 
  AIST Award Announcement December 10, 2008 
  10 of 20 awards 

  Future plans for technology assessment support 
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✦ NPR 7120.5D - NASA Space Flight Program and 
Project Management Requirements governs the 
processes associated with formulating and 
implementing a new flight project 

✦ Important details for HyspIRI: 
❑ Defines the Major Milestones 
❑  Identifies all requirements for each phase of the Project 
❑  Identifies all gate products for each phase 
❑ Defines roles and responsibilities 
❑  Identifies all major reviews 
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Extracted from 
NPR 7120.5D 
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Headquarters 
✦  Approve a Formulation Authorization Document 
✦  Develop DRAFT Level 1 Requirements 
✦  Conduct Acquisition Strategy Planning Meeting 
Technical Activities: 
✦  Develop and document preliminary mission 

concepts 
✦  Conduct internal Reviews 
✦  Conduct Mission Concept Review Project 

Planning, Costing and Scheduling 
✦  Develop and document a DRAFT Integrated 

Baseline, including: 
❑  High level WBS 
❑  Assessment of Technology Readiness Levels 
❑  Assessment of Infrastructure and Workforce needs 
❑  Identification of potential partnerships 
❑  Identification of conceptual acquisition strategies for 

proposed major procurements 
KDP Readiness 
✦  Obtain KDP A Readiness products 
✦  Approval through the governing PMC 

✦  Development of DRAFT Level 1 
Science Requirements 

✦  Support development of preliminary 
mission concepts 

✦  Support the assessment of Technical 
Readiness Levels 

✦  Identify potential partnerships 

Areas the Science Community 
must work: 

Scope of Major Pre-Phase A  
Activities: 
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✦  What science MUST this mission achieve? 
❑  What specific measurements? 
❑  To what accuracy? 
❑  What are the required data products? 

✦  What mission parameters can achieve the science? 
❑  What orbit (inclination/altitude)? 
❑  Which instruments? 
❑  What is the baseline mission duration? 

✦  How can NASA achieve these measurements? 
❑  Are there other missions required/desired to achieve 

the science? 
❑  Who can NASA partner with to achieve this mission? 

Should be 
resolved ~ 12 
months prior to 
KDP A 

Should be 
resolved ~ 6 
months prior to 
KDP A 
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•  In advance of and then in response to the Decadal Survey, two separate 
mission concept studies where completed in FY2007. 

•  HyspIRI - Plant Physiology and Functional Types 
•  HyspIRI - Thermal Infrared Scanner 

•  An initial look at combined mission made last summer and continued 
refinement of the HyspIRI combined mission is underway. 

•  FY2009 study plan 
•  Refining HyspIRI mission requirements to ensure the scientific objectives can be met with 

sufficient cost, schedule and performance margin. 
•  Science requirements 
•  Mission requirements 
•  Instrument requirements 

•  Holding  HyspIRI scientific workshop to engage science community and verify mission 
concept meets the science requirements 

•  October 21-23, 2008 Monrovia, CA 

•  Preparing for KDP-A (Phase A) 
•  Draft level 1 science requirements, baseline mission concept, cost, schedule, draft formulation 

authorization document, partnership evaluations, technology readiness level assessments 
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✦  For all mission concepts, the overall mission science requirements and 
objectives will be defined by the Earth Science Division, with the discipline 
area Program Scientist as the lead and working closely with the individual 
mission concept science team 

✦  For SMAP and ICESat II individual Science Definition Teams (SDT) will be 
selected based on competitive proposals solicited through a special 
Amendment to ROSES 2008.   

✦  For DESDynI and CLARREO and Tier 2 Decadal Survey mission concepts, 
a similar approach is envisioned, but the SDTs will be initiated later as 
those mission concepts mature 
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✦  All Decadal Survey Missions are directed missions and will be 
managed by the Earth Systematic Missions (ESM) Program Office, 
housed at GSFC.   
❑  This is former EOS Program Office renamed and re-envigorated for the 

Decadal Survey 
✦  While housed at GSFC the ESM shall incorporate expertise from 

across NASA 
❑  In particular including science and instrument expertise from LaRC and 

JPL  
✦  Level of interaction and involvement by the ESM PO with the 

individual mission development activities will vary with the maturity 
of the mission and mission study 
❑  For all mission development activities the ESM PO will conduct cross-

mission studies and investigate synergies, working with the ESD 
❑  For SMAP & ICESat II, the PO will have significant direct involvement 
❑  For CLARREO & DESDynI, the PO will co-lead the mission maturation 

activities with the PS/PE leadership team from HQ 
❑  For Tier#2 and Tier #3 missions, the individual mission activities will be 

led by the PS/PE, supported by the PO 
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✦  Identified under Cross Cutting items in WBS breakout and 
coordinated through the ESM Program office 
❑  Data systems 
❑  GPS on each mission 
❑  Downlink capacity and impacts on data latency 
❑  Geodetic networks 

✦  Common Mission study features 
❑  Launch vehicle availability and options 
❑  Technology assessments made with consistency 

✦  Instrument Incubator Program 
❑  IIP Award Announcement April 2, 2008 
❑  Future solicitations 

✦  Advanced Component Technology solicitation released 
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Associate Director/  
Earth Systematic Missions 

Program Manager 
Gilberto Colon 

Senior Scientist 
Vacant 

Secretary 
Donna Mudd 

ESM Flight 
Deputy Program Manager 

David Mitchell 

ESM Operations & 
Data Systems 

Deputy Program Manager 

Vacant 

Advanced Studies & Strategic 
Capability 

Deputy Associate Director/ Technical 
Mary DiJoseph 

Mission Integration Manager 
Paul Brandinger 

System Engineer/590 
         Nick Speciale 
Program Instrument Systems Mgr   

 Vacant 

Program Business Office 
Program Business Manager 

Jonathan Bryson 
Deputy Program Business Manager 

Kathy Shifflett 
Program Support Manager 

Katy Mikkelsen 

– NPOESS IPO 
– LDCM 
– GPM 
– Glory 
– NPP 

– ESMO 
– ESDIS 
–  Ground Systems Capability 

PAO 
Lynn Chandler 

ESM Performing 
Centers 
ARC: TBD 

GSFC:  David Mitchell 
LaRC: Leila Vann 
JPL:  Diane Evans 

__________________________
Signature /date

Draft- 4/4/08

Procurement Manager 
Steven Kramer 

NOAA Projects 
Gilberto Colon 

–  NOAA N’ 
–  GOES N-P 

–  SMAP (JPL) 
–  ICESat II (GSFC) 
–  CLARREO 
–  DESDynI 
–  Decadal Survey studies 

Systems Safety &  Mission 
Assurance/300 

Independent Technical 
Authority/500 

Decadal 
Survey 
Focus 

Current Commitments Focus 
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NOTE: The time for each 
phase is considered 
nominal - could be 

accomplished earlier 



20 

✦  Concur with Level 1 Science 
Requirements 

✦  Support development of preliminary 
system-level requirements 

✦  Support development of mission baseline 
concept 

✦  Support Development of preliminary 
mission operation concept 

Areas the Mission Science Team must work: 

Scope of Major Phase A Activities: 

Headquarters 
✦  Establish Baseline Level 1 Requirements 
✦  Conduct Acquisition Strategy Meeting 
✦  Initiate Interagency and International Agreements 
Technical Activities: 
✦  Develop preliminary system level requirements 
✦  Develop/document Baseline Mission Concept 
✦  Develop preliminary mission operations concept 
✦  Initiate technology developments 
✦  Develop initial orbital debris assessment 
✦  Conduct System Requirements Review 
✦  Conduct Mission Definition Review 
Project Planning, Costing and Scheduling 
✦  Prepare a preliminary Project Plan 
✦  Conduct required Integrated Baseline Reviews 
✦  Develop/document preliminary Integrated Baseline 
✦  Identify Export Controlled technical data 
KDP Readiness 
✦  Obtain KDP B Readiness products 
✦  Approval through the governing PMC 
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Low Maturity 

High Maturity 

TRL levels 
defined in  

NPR 7123.1A 

TRL 6 is the 
desired 

minimum 
level for 

integration of 
new 

technology 
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Review Description 

Mission Concept 
Review (MCR) 

The MCR will affirm the mission need and examine the proposed mission's objectives and the 
concept for meeting those objectives. Technologies will be assessed and identified. It is an 
internal review (SRB may not have been formed) that usually occurs at the cognizant 
organization for system development. ROM budget and schedules will be presented. 

System 
Requirements 
Review (SRR) 

The SRR examines the functional and performance requirements defined for the system and 
the preliminary program or project plan and ensures that the requirements and the selected 
concept will satisfy the mission. 

Mission Definition 
Review (MDR) 

The MDR examines the proposed mission/system architecture and the flow down to all 
functional elements of the system.  Technology planning with off-ramps will be described. The 
preliminary description of the management approach and initial budget and schedule will be 
presented. Risk assessment and management will be presented as well as initial de-scope 
plan. 

Preliminary Design 
Review (PDR) 

The PDR demonstrates that the preliminary design meets all system requirements with 
acceptable risk and within the cost and schedule constraints and establishes the basis for 
proceeding with detailed design. It will show that the correct design option has been selected, 
interfaces have been identified, and verification methods have been described. Full baseline 
cost and schedules as well as all risk assessment, management systems and metrics will be 
presented. 


